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^forphologically considered, the sexual phases of ants, as is well 
known, are male, queen and worker: the idea is prevalent that a 
corresponding i)hysiological distinction exists; the male having the 
function of producing spermatozoa, the queen that of producing eggs, 
the worker that of carrying on all the other functions necessary 
to the life of the colony. Naturally morphological chai-acteristics 
were fiist recognized and have been more widely used in classification 
than those of a idiysiological nature. One of the most universally 
true and therefore most widely used, morphological characteristics 
is the structure of the thorax. This is especially true with regard 
to the sei)aration of the queen and worker, since the worker usuall}" 
.shows a reduction or simplification in this region of the bod}'. 
However, with an increase in the knowledge of the various sp(M*ies, 
the importance of the thoracic structure as a distinguishing charac¬ 
teristic has become lessened and indeed Anrimz does not give it as 
one of the characteristics which serve as factoi-s for classification, 
although he himself uses it. In his Hyrmecologiska Stndier 
in summarizing the knowledge concerning ants he says; ..We know 
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that tliose characteristics that distinguish the typical worker from- 
tlie ((ueeii are partly of a I’etrogi’essive nature, for example the 
reduction of the receptaculum seminis, ovaries, eyes, wings, togetlier 
with their muscles and muscular attachments, and partly progressive, 
for example the increased size of mandibles and their muscles....- 
(Traduall}" these morphological distinguishing characteristics have 
been rendered more and moi’e useless as perfectly sure tactors for 
l)ui'poses of classification. The value of the wings was lessened when 
ergatoid females, without even any traces of the wing sutures were 
discovered; then queens and Avorkei's were found with similar 
thoracic structure, and thus we see the distinguishing factor has been 
pushed gradually back to the organ in the individual most important 
phylogeneticall}^, the reproductive organ. The male, of course, can 
thus be distinguished readily, and the separation of the queen and 
worker has been based finally on the condition of the ovaries as the 
determining factor. 

Exact knowledge of the morphological and ph}"siological condi¬ 
tions of the ovaries of ants is still somewhat meager, and it seems 
to be accepted as a fact that the ovaries of worker ants are more 
or less rudimentary organs, sometimes to the point of complete 
sterility, possessing fewer tubules than those of the queen, ^^’'ithout 
doubt this is the condition in some species. The woi’k of Wasmaxx 
and l\Iiss Bickford shows that morphologically, in some ants at least, 
there is no reason why Avorkers in natural conditions should not 
produce eggs, and indeed Adderz says in his summary. ^‘We know 
that the workers of most ants ma}" lay eggs capable of development, 
and that their ovaries thus, in spite of reduction in the number of 
tubules, cannot be considered as rudimentary, if by this term we 
mean not only lack but also decrease of function." The question 
then is a physiological one: do they produce eggs capable of deve¬ 
lopment? 

When the condition of the ovaries was taken as a distinguishing 
chai-acteristic between the (iiieeii and woiicer, the receptaculum 
semi n is was immediately thought to be the surest means for de¬ 
termining the functioning power of the ovaiies, and Adlerz declares: 
■‘C'est par la presence de receptaculum seminis (jue certains individiies 
prouvent leur capacite a imnplir les fonctions d'une femelle, et les 
veritables femelles de cette espece.” Thus according to this state¬ 
ment all ants possessing the rece])ta cn him seminis must be 
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considered as (lueens. and tln^ problem before us is to determine if 
the facts warrent siudi an assumption. 

W'henever possible fi’esli material has been used for dissection, 
and this was i)Ossible with nearly all of the Texas forms throu.i^hout 
the entire year; sometimes, however, during* the winter months alco- 
iiolic specimens had to be used. The conditions existing in the 
(jueen were tirst determined whenever possible, and that of the 
worker compared with it. 

Kepeated observations on some of the ants most common in the 
vicinity of Austin, viz. the Poncrimie, nests of wliich are frequently 
found containing eggs, larvae, pupae, workers and sometimes males, 
but no queen, have lead to tliis study of the condition of the ovaries 
in these forms. 


I. Pouerlnae, 

The representatives of 
the P oucri)) (le studied are 
the TjCpi 0 (j c uy s clonyuia 
B i’ c K L E Y. P a c Jt y r 0 n (1 yJ a 
h a r j) (( .r V a i; n, . O d o n t o - 
marJnts rjarus Roo.. which 
have been described by 

1 )r. W M. W H E E h E n 
(WllEEEEJi IbOO). 

f.rj)to(/('in/s eh) I iff a ta 

Beckley. 

In the nests, which 

are small and somewliat freipient, 
the (|ueens are usually i)resent; 
their occasional absence may be 
accounted for b}' their rapid 
fliglit. The abs(Mice of the (lueens 
is more noticeable in the wintm* 
months, i)robably due to them 
having taken up their winter 
quarters deeper in the nests. 
In the spring tliey are again 
obtained very frequently. Two 
types of ovaries existed in the 



Fig. A. 

Lepftujcnys eJnnyatd Eccklky. 

a Ovary nf fjnecn ]H)ssessing tni)nle<; 
1) Ovary of witli long tnbule<: 

c Ovary of worker with recertaculnin 
^eminis; <1 Ovary of workers. 

Ill* 
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queens disse(‘te(l; one having long, slender tubules with quite a number 
of (‘ggs. as many as fifteen to a tubule (Fig. A b), the other 
Inning short tubules and therefore fewer eggs (Fig. A a). Only 
two ovaries of the first type were found, each possessing two tubules 
to a side, the second type usually liad just two eggs to a tubule, but 
sometimes on(^ and sometimes even three. The second type also 
varied in the number of tubules on each side. Of the eight 
queens five, represented by the second type, had two tubules to 
a side; one had three on each side; the other two varied, having 
thi'ee on one side and two on the other. A typical receptaculum 
seminis was present in both types of ovaries. 

The condition in the workers was next determined. No ovaries 
were ol)tained from quite a number of the workers dissected, pro¬ 
bably on account of the small size of the ovaries and my lack of 
skill. The number of tubules varied here also as in the queen: eight 
individuals had three tubules on a side, four had two on one side 
and three on the othei'; the remaining specimens had two on each 
side. Very frequently the tubules were not well developed; others, 
however, contained apparentl}' normal and mature eggs, one to a 
tubule. Among the mounted ovaries a veiy sur])rising discovery was 
made — the ovary of an ordinaiy worker, indistinguishable externally 
from its fellows, possessed a typical receptaculum seminis! 
This ovary had two well developed tubules to each side, and each 
contained one normal and mature egg at its i)roximal end (Fig. A c). 

The following table shows the valuations in the number of 
tubules of the ovaries in the ditferent forms: 


Form 


No. of ovaries 


No. of tubules on 
each side 


Queen 

Worker 


?5 


o 

1 

2 

2 

"8 

4 

0 


2 and 2 


2 

2 

3 

3 

2 


» 

n 

r 


3 

3 

2 

3 

2 

2 


Jt is interesting to note that in regard to external anatomy 
also the queen is represented by two types; one in which the node, 
the distinguishing characteristic, is like that of the worker; in the 
other type it is like that of the male. Seven of the former and 
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two of tlu* lattt*!* woi’e found, while in one sj)e(‘inien, iierlin]»s an 
anomaly, tin* node was fasteiu'd dii-ectly to tlie alidomen, in fact 
was fused with it. 


Pit('lnj(on(lfil(( /iffrjfax Fauh. 

The I^<ichyc(m(Jijl(( nests are small but of frequent occurence; the 
number of individnals to a nest varies from ten to a hundred. ]\fost 
of the nests discovei*ed contained from ten to twenty' members only, 
a few were very large*, however. 1die latter is especially true in 
late si)ring. but very small nests were found even in eaid}^ summer. 
Very often a single individual, indistinguishable fi'om the worker, 
is found under a stone, as if preparing to found a new nest or colony. 
During one afternoon eight such individuals were collected. 

Out of many nests discovered only two (pieens were found and 
the ovaries in these were in a very undeveloped state; tlie tul)ules 
were very long and slender and contained no eggs. The number of 
tubules vat'ied in the two forms, one having five on each side, the 
other liaving five on one side and seven on the other. The recepta¬ 
cit I uni se minis was ])resent in both queens, situated high up on 
the vagina, very near the middle of its length. 

Notwithstanding the absence of queens, the nests contained eggs, 
larvae and pui)ae. A very noticeable thing was the presence of a 
gi’eat number of winged males in the nests. In one which contained 
only eight workers, but no queen, twenty winged males weie present. 
In all of the nests, even in those containing queens, workers ocenred 
with well develoi)ed ovaries, having noianal tubules, containing large 
and ai)parently normal, mature eggs. 

Of the thii‘ty-seven Paclujcoiuhjla workers dissected, seven had 
the recejitaculun seminis, well developed tubules and eggs. 
The number of tubules varied greatly in the individuals as well as 
in the two sides of the same ovary. Usually two eggs were rijie 
at a time, but when the number of tubules were larger there was 
one ripe egg to each tubule. These workers with the receptaciilum 
had longer tubules and therefore more eggs to the tubnle than the 
ordinary work(*r. These forms are not distinguishable by their ex¬ 
ternal anatomy from tho.se not possessing the receptaculiim. Thirty 
ordinary workers wei*e examined; the tubules varied considerably, 
it being exc<*ptional to have the same number of tubules on each 
side of the ovaiT. The tubules vaiied in number from two to nine: 
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tlie eggs, raring from two to three in each tubule, were normal and 
mature and occurred usually one to each tubule. 

The following table shows the variation in the several forms. 


Form 

No, of ovaries 

No. of tubules on 
each side 

Queen 

1 

5 and 5 


, 1 

5 

7 

Worker with 

1 2 

4 


recertacu- 

2 

5 


him 

1 1 

7 

» 


1 

5 



1 

5 

„ 8 

Workers 

6 

4 



4 

5 

„ ti 


a 

4 

,. 4 


8 

6 

„ 7 


8 

5 

„ 7 


8 

8 

„ (3 


2 

B 



2 

5 



1 

4 

>? ^ 


1 

3 

. 3 


1 

2 

2 


1 

9 

6 


Of the eight individuals occurring under stones, four had the 
r e c e p t a c u 1 u m s e m i n i s , well developed tubules and mature eggs. 
The tubules varied in number just as in tlie other forms. Two wei*e 
ordinary workers without the rei-eptaciilum , but possessing large 
tubules and mature eggs. The others died during my absence from 
the laboratoiy and wei*e not dissected on that account. 

From these conditions it would seem that the Fachijcovdyla 
workers with the receptaculum se minis can and do function 
as (lueens. but whether or not there was always one or more such 
workei’S in those nests not containing a queen was not determined 
in every case unfortunately; but it was the condition where ever 
noted. It would seem that the ovaries of the workers without the 
receptaculum semi n is are functional since they are so highly 
developed, but proof is wanting. As the unfertilized eggs, in some 
ants at least, develope into males, this may be the explanation for 
the lai'ge number of males existing in so many nests. Hei*e also in 
every workei* dissected the ovaiies were not developed sufficiently 
to be detected; in fact nearly half of those dissected were in this 
condition. 
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Chionfoiitarli us cfurus Hn(i. 

Altlioiigli the nests of (khmfowarhns are coiiipai’atively rare*, tliey 
nre lai’ger than tliose of the otlier tAvo si)eeies of tlie Ikmerivne. 
since they contain from one liundreil to t^vo liundred individuals. 

Only three queens were obtained for dissection. The ovaries 
of these, however, were well developed and the number of tubules 
<:onstant. five on each side. Usually theia* were several eggs to a 



Fig. li. 

(hlonfomacliits chirus Uoo. 

;\ Ovary of nueeii; b Ovary of worker with the recejuaculum seinini.>; 
c Ovary of worker. 

tubule and generally two or three were mature* at the same time, 
one to a tubule. The recei)taculum was present in all three eiueeus. 
.situated about tin* middle of the vagina. Attached to the recepta- 
culuin by a slender tube was an organ shaped like a three leaf clover. 
From its structure this organ is evid(*ntly a gland, as each of the 
three little sacs consi.sted of a single row of columnar cells surrounding 
a cavity which in some cases was filled with secretion (Fig. B a). 



300 


Margaket Holliday, 


A fact Still more surprisin.s' was the presence of this gland in 
connection with the receptaculiim in ten workers, which to all 
appearances were otherwise normal. The ovaries in these forms 
were like those of the qneen with the exception that they varied 
in the number of tubules: the constancy of the queen, however, is 
not certain as too few were dissected to determine whether this is 
the normal condition. The ovaries of these workers have from three 
to eight tubules on each side (Fig. B b). 

The ovaries of the ordinary workers also, that is, those without 
the receptaculum, were well developed and contained eggs. Quite 
a number had mature eggs in them, one to a tubule. The tubules 
varied from two to eight, with great variety between these limits 
(Fig. Be). The variation in the several forms is as follows: 


Xo. of tubules on 
each side 


Xo. of ovaries 


Form 


3 

3 


5 and 5 


Queen 


Workei* with 
receptacu- 
Iniu 


5 ., o 

7 4 

6 „ 8 

6 .. 6 

5 .. 7 


1 

1 

1 

1 

1 

6 


5 6 

3 ;; 3 

6 .. 6 


Worker 


2 

o 


3 

1 

1 

1 

1 

1 



7 .. 5 


Here also every worker dissected did not have ovaries large 
enough to be distinguished. In the forms collected in the spring 
the majority had them sufficiently large to be detected, in the winter 
a greater number did not, as would be expected. 

The results of this study, viz. the discoveiT of the receptaculum 
in the ovaries of forms other than queens naturally brought up the 
question whether such conditions are anomalies, occurring in such 
ants as the Fonennac. where the morphological distinction between 
the queen and worker is very slight, or whether like conditions 
exist also in species where the morphological distinction between 
the (lueen and worker is great. 
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II. Lcptothonu' ruir^soH i W’iieelkk. 

At tin's liniii there was put in my hand a most interesting* little 
ant, the Lcpfofhara.r chicrsoni. from (’olebruok, (’onii.. I’ecently dis¬ 
covered and named by Di*. W'm. W’iieeeek (W'iieeeer 1001). 

Differences were immediately noticed in the size of the ants, 
and a separation based on this was begun Avhen it was discovered 
that other and more imjiortant diftei-ences existed, namely tln^ pre¬ 
sence of ocelli in some and variations in the structure of tlie thorax. 
The division based on these more fnndiniental differences is. however, 
not perfectly satisfactory since the groups overlap each other to 
some extent. Queens, microgynes, eigatoid females, tri-. bi-, and 
uni-ocellate workers, macro- and micro-ergates were readily distin¬ 
guished on careful examination. The queens, microgynes and erga- 
toids do not vary greatly in size, but when ocellate workers are 
reached, forms occur, regardless of thoracic structure, varying in 
>[ze from those as large as the (lueeii or ergatoid to those as small 
as the most minute microergates. The following table is given to 
show the different foims that occur. Numbering is begun with the 
mici'Oiugates, 


Feniale-* 


Wiiured 


Apter¬ 

ous 


I XL Qneeu 


lx. Micrnayiie 

IX. Eruatoitl 

Tri-ocellate 

Ooellate 

workers Bi-ocellate 


Uiii-ncelhite 

11. ^lacroiOgate 
I. Microergate 


(VIII. .scutellate 
\YIT. escutellate 
I VI. scutellate 
t V. escutellate 
( IV. scutellate 
i III. escutellate 


(aj large scutellum 
\b) small scutellum 

l a I large scutellum 
tb small scutellum 

/a laro-e scutellum 
lb) small scutellum 


The queen, microgynic and ergatoid forms have tliree ocelli. 
The thorax of the queen is very nearly typical. M The pronotum 
and sternite of the j)i’othorax, the mesonotum. paraptera. S('utellum 
and wings of the me.sothorax are all distinctly .separated; the tqd- 
nierite. episternite and sternite are not distinct. In the metathorax 
the metanotum. wings and epimerite are distinctly sepai‘ated. the 


1) Nomenclature from E.^ieky (Intorno al torace delle Formiche.) 
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epinotum of the fii'st abdominal segment, and the episternite and 
the sternite liave fused. In the region of the sternite the oriftce of 
the scent gland is present (Fig. Ca and Fig. Da). 



Fig-. 

Leptotliorax emersoni Wheeler. 

a Queen: b Er^atoid female; c Triociilate works, typeYlTIa; d Biocellate worker, 
type VIb; e ^iacroeb'gate, type II: f JMicroerg*ate, type I; g Ergatoid formes, 
having sutures for fore wings only. 


The micpogyne is like the (fiieen but smaller. 

The ergatoid has all the parts of the thorax just as in the 
queen with the exception of the wings, of wliicli the sockets only 
are present (Fig. Cb and Fig. Db). 
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A single indiviiliial was found possessing the sutures for the 
fore wings only. The j»ronotuni and sternite of tlie prothorax ai*e 
distinctly sei)arated: dorsally the inesoiiotuin, scutelluiii and the 
metanotnni are distinct, but tliey gradually fuse and become in- 



) 






x 





I 

5 









^ di>tingui>habl(* laterally, as do also tin* teguhie. i>arapt(*ra. epinierite. 
cpistcrnite and sternite. In the inetathorax tin* epinotuni. sternite 
and episternite have fused, as lias the epimerite witli the nietanotnin 
(I'ig. i’g). 
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'riie next type distinguished is that of the tri-ocellate worker, 
which is ie])resented by individuals with variations in the structure 
of the thorax. Tlie first ty])e, Villa, lias the typical pronotum; 
the inesonotuin and scutellum are distinctly separated, a wide suture 
occurs where the paraptera are expected; the sternite, epimerite 
and eidsternite have fused. In the inetatliorax the inetanotuni is 
distinct, the epinotum and sternite have fused (Fig. Cc and 
Fig. Ea). Tlie second type, VIIIb, lias a small scutelluiii but 
no mesonotum, it having fused with the epinotum and sternite 
(Fig. Eb). The tliird representative of the tri-ocellate workers. 
VII, has no suture between the pro- and ineso-notuiii nor between 
the mesonotum and the scutellum (Fig. E c). 

The biocellate group also is represented by tlie three ditferent 
forms. The first having a distinct pronotum and mesonotum, and a 
large scutellum, Via (Fig. Ed), the second having a scutellum 
but no suture between the pro- and meso-notum, VIb (Fig. Fd 
and Fig. Ee), the third having no scutellum and no suture 
between the pi’o- and meso-notum, that is, the thorax is like that 
of in (Fig. Ef). There is also a difference in the arrangement 
of the ocelli in these forms (Fig. E d, e), but this diffei’ence occurs 
without regard to the structure of the thorax. Some had both 
ocelli in the ])OSterior position; sometimes, however, the right 
posterior ocellus and sometimes the left was present along with the 
anterior one. 

The uni-ocellate workers also show a difference in the ocellus 
present, all the possible differences being shown. Sometimes the 
anterior ocellus is present, sometimes the right posterior, sometimes 
the left. Here also the three different types, in regard to the 
structiii’e of the thorax are seen, just as in the other forms 
(Fig. Ed, e. f). 

The macroergate has a small scutellum, distinctly separated 
from the mesonotum dorsally; laterally, however, the different parts 
of the three thoracic segments have fused except for a short 
distance from the ventral aspect (Fig. Cc and Fig. Eg). While 
dissecting some of the macroergates in order to determine the 
structure of the mouth paids one specimen, otherwise normal, was 
found i)ossessing antennae with twelwe joints in place of the specific 
number, eleven, and maxillary palps with six joints whereas the 
specific number is five. 

The mici'oergates have the same undiffei*entiated structure, only 
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soiiiewlmt iiiore JUTciitiuited, in that the scntelliiin is not ilistiiictly 
separated fi'oin tlie inesonotnin, if tlie fusion of the ni(*so- and pi’e- 
notiini can tlins ])e styled (Fi.u'. Cf and Fig*. Fli). 

3Ieasiirenients to tlie hiindi’eth of a niin were made of tliese 
dilferent types. The avei‘ag(*s and the extremes in size are shown 
in tliese tables following*. The dilferences in tlie size of the lieads 
are due almost entirely to the position of tlie mandibles, some of 
the spt‘cimens liaving them closed, others open. 


Table of Averages. 


lAinu 


Lenght 

of 


Thoracic 


Head 

1 Thorax i Abdomen 

Body 

Thicknes.s 

Width 

Queen 

.S4 

1 07 

1.45 

3.13 

.69 

.58 

.Microirvne 

.90 

179 

1.22 

3 01 

.71 

.60 

Erojitoia 

.97 

1.08 

1.45 

3.09 

.04 

.02 

Tridcellate 

.95 

1 52 

1.58 

3.17 

.52 

.51 

Bidcellare 

.92 

1.49 

1.48 

2.97 

.48 

.50 

rniocellate 

.93 

1.45 

1.45 

2.90 

.50 

.53 

^lacri »rTgate 

.cSO 

1.55 

1.55 

3.17 

.51 

.49 

.Alicroergate 

.cS9 

1.37 

1.00 

2.43 

.45 

.48 

Tabl e of ex tr 

ernes: 1 a r 

gest 

and smallest. 


F«»rin 


Lenght 

of 


Thoracic 


Head 

Thorax Abdomen 

i Body 

Thickness 

Width 

Qm*en 

1. 

1.8 

1.5 

:3.3 

.7 

.6 

8 

1.8 

1.2 

3.0 

.7 

.5 

Mifngyne 

1. 

1.7 

1.4 

3.1 

.8 

.6 

.9 

1.8 

1.1 

2.9 

.7 

.5 

Ereratoid 

1. 

1 8 

1.0 

3.4 

.7 

.0 


1. 

1.5 

1.2 

2.7 

.6 

.0 

TritM-ellate 

1. 

1.8 

1.9 

3.7 

.(i 

.5 


1. 

1.1 

1.3 

2.4 

.5 

.5 

Hi<»cellnte 

.9 

1.5 

1.6 

3.3 

.5 

.5 


.t) 

1.4 

1.2 

2.0 

.5 

.4 

Uiiincellate 

.9 

1.5 

1.0 

3.1 

.0 

.7 


.9 

1.5 

1.2 

2.7 

.5 

.5 

.Macroero-ates 

.9 

23 

1.8 

4.1 

.4 

.0 


.8 

1.3 

1.2 

2.5 

.5 

.4 

Mien ►erLrat»'< 

.7 

1.5 

1.3 

2.8 

.5 

.7 


1. 

12 

.!! 

2.3 

.5 

.5 


Tin* following- table shows the extremes of the resiiective i>arts 
of the body. Xo one ant furnishes these measurements but usually 
live or more ditferent ones out of tV(mi twenty tive to fifty indi¬ 
viduals. 
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Table of Ideal Ants: largest and smallest. 


Length of Thoracic 



Head 

1 Thorax 

1 Abdomen 

Body 

Thickness [ 

Width 

Queen 

1. 

1.8 

1.8 

3.6 

.8 

.6 

.8 

1.5 

1.2 

2.7 

.6 

.5 

AlierogTiie 

1.1 

1.9 

1.4 

3.3 

.8 

.7 


.0 

1.6 

1.1 

2.7 

.6 

.5 

Ergatoid 

1.2 

1.9 

1.7 

3.6 

.8 

.7 


.8 

1.5 

1.2 

2.7 

.5 

.5 

Triocellate 

1.2 

1.9 

1.9 

3.8 

.6 

.6 


.9 

1.2 

1. 

2.2 

.4 

.4 

Biocellate 

1. 

1.7 

1.6 

33 : 

.6 

.6 


.8 

1.3 

1.2 

2.5 1 

.4 

.4 

Uniocellate 

1. 

1.5 

1.6 

3.3 1 

.6 

.6 


.9 

1.3 

1.2 

2.5 

.4 

.4 

AlacrolU'gate 

1.1 

2.3 

2.1 

4.4 ' 

.8 

.7 

.8 

1.3 

1.2 

2.5 

.4 

.4 

Microcn-gate 

1.1 

1.6 

1.3 

2.9 

.5 

.7 

.7 

1.2 

.9 

2.1 ' 

.4 

.4 


I 


One thousand specimens Avere examined and counted. They 
were divided as follows: males 111, winged queens 26, microgynes 10, 
ergatoid females 16, triocellate workers 276 — Villa 36, VIIIb 126, 
VII 114 — , biocellate Avorkers 17, nniocellate Avorkers 8, macroergates 
429, microergates 107. In the biocellate group 12 have the posteilor 
ocelli, 3 haAT, the left posterior and the anterior, 2 have the right 
posterior and the anterior. In the nniocellate grou]) 3 liaA^e the 
anterior ocellus, 3 haAT the right posterior and 2 have the left 
posterior. In addition to these one thousand specimens (taken from 
u]>wards of tAventy nests) tAvo nests A and B, had been ])reserved 
sepaintely and contained 196 and 87 individuals respectiATly. A 
contained the folloAving: ergatoid 3, triocellate workers 36, biocellate 
11, macroergates 44, microergates 12. B contained: males 6. ergatoid 
4, triocellate 36, biocellate 3, nniocellate 1, macroergates 23, micin- 
ergates 9. In the triocellate Avorkers of nest A one has the large 
scutelluin, five have the small scutellum, and thirty have the escu- 
tellate stnudurt^. Of the biocellate Avorkers seA^en have the posterior 
l)air of ocelli, tlii^ee have the right posterior and the anterior, one 
has the left posterior and the anterior. In nest B one of the trio¬ 
cellate Avorkers has the large scutellum, eight have the small scu¬ 
tellum, seven are escutellate. One of the biocellate Avorkers has the 
postei'ior pair of ocelli, tAvo have the left posterior and the anterior. 
The nniocellate individual has the right i^osterior ocellus. 








A >ru(ly of Sniu‘ Ki’i;‘ato;^^ynic Ants. 


807 


Specimens wei‘e now dissected to determine the condition of the 
ovaries, in wliicli a great deal of variation was expected. In tliree 
queens tliat were examined, tlie ovaries were normally developed 
and varied in tlie number of tnbnles; two individuals had two tubules 
on each side, two eggs to each tubule, ddie typical i*eceptaculum 
seminis was present, situated in the middle of the vagina, almost 
at the distal end (Fig. Fa). 



Fig. F. 

L('l)ft)fh<>}’(U‘ ruiersoifi \Vtiei:ler. 

a Ovary nt (jiievn. type XI: b Ovary of ergatoid female, type IX; 

0 Ovary biorellate worker, type VI; i\ Ovary of microlb’gate. type I. 

A microgyne had well developed ovaries, several eggs being 
present in each tubule. The tubules varied in number; one specimen 
had two on each sidt*. the other had two on one side and three on 
the other; as was to be expected. The typical I'eceptaculum was 
pres(*nt here aFo. 

The ergatoid forms possessed normal and exceeding!}’ well deve¬ 
loped ovaiaes. the number of tubules varying here also. Two spe- 
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ciliieiis liad tliroe tubules to eacli side, two had tliree on one side 
and two on tlie other. The typical I'eceptaculum sein inis was 
present on all of the ovaries (Fig\ Fb). 

Triocellate woi’kers with the large scutellum were next examined 
and the ovaides were found to be so well developed as to cause 
sui‘i)rise. Two had three tubules on each side, three had three 
tubules on one side and two on the other, two had two on each 
side. The rece])taculuin was observed in all the ovaries except one. 
where its presence was not certain owing’ to an unfortunate position 
assumed by the organ when mounted. The triocellate worker with 
the small scutellum had well developed ovaides also: two specimens 
had three tubules to each side, two had two on each side. Again 
the I'eceptaculum was present in all the ovai'ies. The triocellate 
escutellate workers liad exceedingly well developed ovaries, one indi¬ 
vidual having very much lai'gei' ovaries than the queen. Two of 
these workers had three tubules on each side, one had four on one 
side and three on the other, one had two on eacli side. The re- 
cep t a culum was ])resent in every case! 

The biocellate forms had thi’ee tubules on one side and two on 
the other, six eggs to each tubule, and the typical recep t aculiun 
seininis on the vagina (Fig. Fc). 

The receptacnlum was also i)resent in the ovaries of the 
uniocellate workers; the tubules varied in number, some individuals 
having two tubules on each side, others having three on one side 
and two on tlie other. 

The macroergates possessed a greater number of tubules. Four 
S])ecimens had three tubules on each side, one had three on one 
side and two on the other; the recept acul iini was present in 
all cases. 

The microergates also had well developed ovaries, there being 
as many as seven eggs to each tubule. Six individuals had three 
tubules on each side, three had two on each side, two had two and 
three tubules respective!}' on each side. The ovaries were large and 
as well develo])ed as those of the queen. The recept a culum 
was observed in all cases except one where it did not seem to be 
present (Fig. F d). 

Thi’onghout the entire series the nunil)er of tubules varied 
between two and three on each side; the receptacnlum seminis 
was observed in all the cases except two. which were doubtful. ' 
The ovai'ies of the queen were smaller than those of any of the 
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oihrr toiMiis. TIk* nmnbcr of epfi^s in eacli tti])nlr varied botli on 
the two .^ides of tin* sanio ovary and in the ovaiaes of different 
individnal> of tin* same tyi»e, as also in tliose of <lifterent types. 

The variation in tin* size of the ovaries in the different types 
i.s I'eadily seen in the followiim- table: 



Length (»f ovary 
in in in 

(^ueeji 

.0 

Miorngvne 

.0 

Ergatoid 

.8 

'rriocollate 


Eiocollare 

1 

riiiocellate 

.7 

.Macroorgate 

i .9 

Mieroergate 

.8 


If Aina:nzs statement is correct, that all ants possessing* the 
receptaculnin semi n is are to be considered as ([iieens. then 
we have in these one thousand specimens 887 queens. Ill males, 
and two individuals which may be queenS; if calculations are based 
on the resnlts obtained. 

ronditions homologous to tliose occuiang in Lcptoihom.v emcrsoni 
wei*e next sought for in other species of the same genus. L. longi- 
sjtihosKs Ibn;..»Tv. rurrisphwsKf? ilAViq a vai iety of tlie latter, L, 
ohfiinitor Whkklkk, L. auKidensis Pnov., were the representatives 
used. The sexual pliases are rei)resented liy maleSj queens, macro- 
aiul microergates. No ergatoid nor ocellate workers were found in 
any of these species with the exception of LcpioiJtomx ntuddoms. 
In two nests of this last species three ocellate workers were found, 
om* possessing tliree ocelli, one possessing two ocelli in tl)e post(*rior 
position, and one individual with the anteiior ocellus. The workers 
of this species all show the same thoracic structuia*, which shows a 
great simplification: the three thoracic segments are indicated by 
furrows; all the parts have fused with the excejition of the sternite 
of tin* mesotborax. The qn(*en is veiy nearly tyiiical. a slight re¬ 
duction has taken t)lac<‘, however; lat(‘rally the pai'ts of the s(‘gments 
havi* l)(*gun to fuse. A few specimens of each were dissected to 
detciinine the condition of the ovaries in the woikers. The ovaries 
posse.ssed only a single tnbnle to a side, no r ec e p t ac u 1 um 
semi 11 is was found. Psually sevei*al eggs were present in a tubule; 
s(unetimes. however, only one egg was jjreseiit. sometimes none. 

Zool. Jahrl.. XIX. Xh\h. f. Sysi. 
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III. Other Ergatoid Forms. 


Ergatoid forms of several other difterent species belongiiig to 
T)i\ Wheelek’s collection Avere placed at my disposal for study. 
Uiifoi’tunately these forms are too rare to be sacrificed for dissection, 
and therefore a description of the external structme must suffice 
until sufficient fresh material is obtained to carry on a study of the 
internal anatomy. It is assumed that these forms functioned as 
({ueens. 


Ponora opadeeps Maye. 


Two ergatoid females of Ponera opaeweps were collected along 
with many ordinary workers, by Dr. Wheeler in Mexico. The 
ergatoid forms differ from the ordinary workers in the size of the 



Fig. G. 

Ponera opaciceps 31ayr. 
a ergatoid female; b worker. 


eyes and the stricture of the thorax. The eyes of the ergatoid are 
much larger than those of the ordinary Avorkers, containing about 
fifty-three facets, closely and regularly arranged; the eyes of the 
Avorker contained only a])Out ten facets, irregularly arranged and 
not at all croAvded. In the structure of the thorax very little 
difference is shoAA^n: in the region of the paraptera the segments 
have not become fused to such an extent in the ergatoid form as in 
the AAR)rker (Fig. Ga and b}. In coloring, shape of head and ab¬ 
domen the two forms are identical. Unfortunateh" no queen Avas 
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foniHl witli wliicli to conii)are these forms. A rather strange thing 
was tli(^ absence of ocelli in the ergatoid form. 


Poucru vju(rrtdta r<n\ j)einisf/lr(fuica Bucklky. 

A single ergatoid form of this species occurred in a nest com¬ 
posed of males, queens and workers, taken at Colebrook, Conn., and 
another was taken at Kockford, Ill. Idie}" differ from the queen in 
the structure of the thorax. In the queen the pronotum and sternite 
have fused; the mesonotuni, tegulae, paraptera, sciitellum and 
epinierite are distinctly separated. The wings are present; the 
sternite and episternite have fused. The metanotum is distinct; the 
other parts of the metathorax have fused with the epinotum. 

In the ergatoids the ])ronotum, mesonotuni, paraptera. scutelliini, 
metanotum and epinotum are distinct; the other parts have fused. 
The eyes of tlie ergatoids are as large as those of the queen and 



Ergatoid female. 

contain about tifty-eight facets (iMg. H). The three ocelli are 
present in both forms. 

The thorax of the worker has the pronotum, mesonotnm and 
epinotum distinctly separated; the remaining parts have fused. The 
eyes are very small and contain about ten facets. 

nniudisshua Mavu. 

The ('rcmasto(faster minutissima usually has several queens present 
in the nest, a condition very infreiiuent in our sijecies of Cremasio- 
Ifcister. In a single nest, which was taken at New Braunfels. Texas, 
three ergatoids were found, along with queens, large and small 
workers, eggs and larvae. In size tlie ergatoids approach the queen. 

20 * 
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n'lie queen has the typical i)rothorax; the niesoiiotuin, tegulae, 
paraptera. scntelluiu and sternite of the iiiesotlioi*ax are distinct; 
the epiinerite and episternite of the mesothorax liave fused. In the 
nietatlioracic segment the metanotum and epiinerite are distinct, tlie 
episternite and epinotuin liave fused. The orifice of the scent gland 
is located in this segment. 

The ergatoid has a slight demarcation between the jiro- and 
meso-notuin. The position of the epinotuin is slightly indicated by 
a faint suture. The ej^es are large, comiiosed of large, regularilly 
arranged facets, sixty-four in number. Three small ocelli are present 
(Fig. J). 



Ergatoid female. 

The following table shows the relative size of the diftereiit parts 
of the queen and ergatoid form; 


Leiig’tli of Thoracic 

r orni ! 



Head 

i Thorax 

1 Abdomen 

Thickness i 

Width 

Queen 

.0 

.8 

3.1 

1.1 

.8 

Erg-atoid 

1. 

1.2 

2.1 

.6 

.5 


One of the ergatoid forms was dissected to determine the con¬ 
dition of the ovaries. They were in an undeveloped state; no eggs 
were present in the single tubules. 

The queens have four tubules to each ovary, two on each side. 
One is much larger than the other and contains larger eggs; several 
eggs are present in each tubule. 

d1ie workers have only one tubule on each side, small and 
undeveloped; eggs are i)reseiit in very few of them and are not 
mature. 


i 
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For)inr(f jtaU Latk*. /v/r. nitiifinutrts E.MKiiY. 

Ill (lillereiit nests of Farmim )}iti(Urcnirls tnken nt Colebrook, 
Eoiin.. by Dr. Wiikklkk three necnliar niicro^Tiies were fouiul. Tliere 
is a very slight diifereiice in tlie tlioracic striictui’e of tlie queen 
and tliese individuals. In tlie first two tlioraeic segnients the queen 
lias all the typical parts except that tin* epinierite and episternite 
have fused, and the suture between these and the sternite is a little 
less marked than is typical. In the nietathorax the episternite and 
steriiitt* have fused, the nietanotuui, epinotuin and epiinerite are 
distinctly separated. 

'Idle structure of the pro- and meso-thorax of the microgyne is 
exactly like that of the ([ueen. but in the metathorax the eiiinotuin 
has fused with tlie episternite and sternite. A very interesting fact 
in connection Avith the microgynes is that they have returned to 
the coloring ot the typical sclmufussi JfAYu, Avhich is a bright yellow 
although the coloring of the ([ueen and Avorkei-s of F. luiidircntvis 
is dark broAvn. 

The follOAving gi\^es the relative sizes of the queen and microgynes: 


Form 


Length of 


Thoracic 


Head 

Thorax 1 Abdomen ' 

Body 

Tliicknes.< 

Width 


22 

Xi) 8.1 

7. 

2.1 

2.2 

Aiicrogyne 

1.0 

2.0 2.2 

5 1 

1.2 



Fitmponofus initrttluttis hAnu. stthsj). rirititts ^Iayk 
fin\ nifi(itt*riitt*ts Eaieuy. 

tn a nest of C. m. ricinui^ ntr, nitidhrniris collected in San Jose, 
California, b}^ Dr. ITakold Heath, tAA'O pseudogynes occnred. The 
nest of this ant contaiiuMl males, (iiieens, soldiers and AA^orkers. 
These tAvo specimens an* of the same size as the soldiers, from 
Avhich they dilfer in thoracic structure mainly. The pseudogyuic 
forms, hoAvever, are not alike. One has the same coloring as the 
Worker, the other is very much darker, in hict almost black. The 
abdomen is larger than that of the Avorker. but not nearly so large 
as that of the .soldier. 

The queen has very nearly a tyiiical thorax; the eiiimerite and 
episternite of tlie mesothorax have fused, and the demarcation 
between these and the sternite is very slight, as is also the se]>aration 





314 


.AIargaret Holliday, 


betweei] the meso- and nieta-thorax. The episternite, sternite and 
epinotiiin of the inetatliorax are very faintly indicated; indeed, later¬ 
ally tlie i>arts of the two last thoracic segments, as well as the 
segments themselves have become very neaiiy fused. 

Idle soldier has the typical iirothorax. On the dorsal asiiect 
the mesonotum. a small metanotnm and the epinotum are distinct: 
laterally, however, these begin to fuse with the lateral parts and 
become indistinct. The tegulae are iiresent. The episternite and 
epimerite of the mesothorax have fused with the sternite and are 
separated from the mesonotum by a faint suture only. In the meta¬ 
thorax the epinotum, sternite, episternite, and epimerite have com¬ 
pletely fused. 

The worker has the pro-, meso- and meta-thorax distinctly 
sei)arated dorsally, but they have fused with the other parts laterally 



i'auiponaiifs mavnlutus Fabr. sahsp. I'lclnus IUayr car. nitidivcntris Emery. 

rt l\seiid<ioTiie, exhibiting’ the coloring- of the worker; b The pseudogyne 

of dark color. 


and are indistinguishable; in fact tlie meso- and meta-thorax have 
fused, and are separated from the pronotum by a slight furrow only. 

Tlie pseudog 3 me possessing the coloring of the worker has the 
jironotum. mesonotum, scutellnin and metanotum distinctly separated 
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tloi’sally; laterally, however, the scntelliun is not at all distinct, and 
the nietanotnni has fused with the adjoining ])ai‘ts. 1’he iironotnin. 
niesonotiiin and tegnlae are distinct, everything* else has fused, even 
to an obliteration of the sutures between the meso- and ineta-thorax. 
No ocelli are presmit (Kig. Ka). 

The specimen with the dai'k coloring* has even fewer parts 
distinct, the sciitelluni has fused with the mesonotuni; dorsall}' the 
iiietanotiiin is distinctly inai*ked otf l)ut laterally it fuses with the 
epinierite of the thiinl thoracic segment; the epimerite of the meso- 
thorax is distinct, all the other i)arts have fused. Xo ocelli are 
present (Fig. Kb). 


Crjf}>tocerns axtccfts Fokel. 

In a nest of Cruptorcnis (utvcus collected at Cueiiiavaca, ^lexico, 
by Dr. W'm. 31. AViiekeeu, a soldier was found possessing rudimentary 
anterioi* wings: no traces even of i)Ostei’ior sutures existed! As no 
foimi similai* to this has ever been recorded a description of this 
peculiar individual does not seem out of place. 

The queen of this species was not found but that of a kindred 
.species has been described by Forej. and possesses the typical thoracic 
structure. 

In the soldiei* the sti*uctui-e of the thorax is very simple. The 
three thoracic segments are distinctly separated, both dorsally and 
laterally: the i)arts of the S(‘gments have fused completely. 

The specimen possessing the rudimentary fore wings is exactly 
like the soldier in every other respect. The wings are attached to 
thr prongs of the mesothorax. 

d'he typical worker of this species shows still further simpliti- 
catinii. Laterally the thoracic segments are distinct but dorsally 
the \)vo- and meso-thorax have fused, and the prongs, which are so 
prominent in the soldier, are modified. 

cerrs Wiikelkr. 

Another case of apparent atavism, similar to that shown by the 
microgyne of F. ififidimiiris, is exhibited by a microgyne of Phcidole 
rerrs, belonging to a nest taken at Boulder, ('ok. by Fev. Ik J. 
SciEMiTT. (). 8. B. In addition to the microgyne the nest CiUitained 
a true queen, soldiers and worker.^, twenty-three individuals in all. 
1'he queen, soldiers and workius are dark brown, indeed almost black 
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in coloi*. but tlie niicrogyiie is a liglit yellow. These ants ])ossess 
the large heads and huge mandibles typical of many species of 

Pheklole possessing similar habits. 
The figures show the I'elatiA’e 
sizes and differences in the struc- 
tui’e of the four forms (Fig. L). 

The queen possesses almost a 
typical thoracic structni*e, with 
the exception that the demarcation 
between the pro- and meso-notum 
is slight, the epimerite and epi- 
sternite have fused; the demar* 
cation between the parts of the 
metathorax seem to be disappear¬ 
ing. The second node is large and 
very broad, in fact it is neaidy 
as broad as the abdomen. Three 
ocelli are present and also the 
stumps of the wings. 

The microgyne also exhibits a 
difference in the thoracic structure 
as well as in coloring and sciili)tnring; a reduction or simplification 
having taken place. The scutellum is not so distinct as in the 
queen; the epimei*ite and ei)isternite of the mesothoi'ax have fused 
and the demarcation between the ineta- and epinotum is slight. The 
microgyne, like the queen, possesses thi‘ee small ocelli, the large, 
broad second node and the wing stumps. Although the thorax of 
the microgyne is much broader than that of the soldier, the soldier 
is really the larger. 

In the soldiei's a still further I’eduction of thoracic structure 
occurs; dorsall}" the pro-, meso-, meta- and e])i-notum and scutellum 
are present, but their position is denoted not by sutures but b}^ the 
difference in sculpturing; laterally the meso- and metanotum ai‘e 
slightly indicated; the thi-ee thoracic segments are distinct but the 
pai*ts of these have fused, with the exception of the sternite of the 
mesothorax. 

The Avorker shows the three thoi‘acic segments but all the i)arts 
have fused on the lateral asi)ect; dorsally the pro-, meso- and meta¬ 
notum have fused, the epinotiim is distinct. The different parts here 



Flfcidole ceres Wheeler, 

a Queen, b ScUdier, c Worker, 
d Microgyne. 
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;irt^ (listiiva‘iiii?lial)l(‘ also, in ili(‘ main, by tlie (liff(*rences in tlie 
sculpturing. 

IV. Obsorvutions on some Doiyline uml Vuinponotiiic Ants. 

In tlit‘ J)orijli)i((e and Ctonponoiivdc we slionld expect to find 
(‘Xtrtunes in tlie development of the ovaries of the ((uemi and worker. 
This was found to be true to a certain (*xtent; in the form(‘r sub¬ 
family specialization lias goin* so far that tlu‘ ovari(‘s of the (fueen 
are very lai*ge while those of the worker are viny rndimentaiy 
iiuhanl. in the other specialization has not gone so far and therefoi-e 
the dilferences between the ovaries of the ([ueen and worker are 
not so li-reat. 


sr/niu'tti E.aiery. 


While a nest of lu-ifon schuiifii was being excavated the head 
of the (pieen was accidently cut off and she was immediately In-onght 
ill to be studied as the queen of this species had never beam dissected. 
After being brought to the laboi'atory this decai)itated queen diqio- 
sited about fifty eggs before she could be dissected, and iiuh'ed 
whenever the iu‘edles touched the chitiii of the abdomen eggs were 
thrown out in great numbeis. The abdomen was very much distended 
and the ovaries were in a very mature condition, and filled the 
entire body cavity. From the vagina two hmg oviducts extended 
the entire length of the ovary, and into each oviduct innumerable 
tubules, filled with mature eggs, i)oured their contents. The drawing 
of nec(‘ssity had to be very diagi’ammatic 
and fails to show anything like the true 
number of tubules. One hundred and 
sixty-twi> were counted on half of om* 
si(l(‘, so that the total number of tubules 
could not be far fi'om five hundred. The 
tuhules reached almost to the vagina along 
the oviduct. On the vagina occurred the 
r cce p t a c u 1 n in seminis of rather 
large size, apimrently a necessary ada])- 
tation to the large number of eggs to b(^ 
fertilized. That many of these are matun* 
at a time is iiniicated by tln^ fact that ovary of the (pieen slaving the 
half of the tubules on each si(h 

tains si'veral ripe eggs. The tubules tnhuh 



/ 

Fig. M. 

Eciton sfJnnifti IOmkuy. 


cmi- '’•‘-diia. nM-eptavuluiii and very 
^ di:(graunnati<’:dly rei>n‘sented 
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themselves are long and slender, containing from six to twelve eggs, 
separated by clusters of nurse cells and surrounded hy follicles, in 
the usual manner (I'ig. M). 

Dissection of adult workers failed to show any ovaries, but as 
the workers of these species are very small it was thought that 
they possibly were overlooked. Sections of advanced pupae failed to 
show any trace of tliem, however. If present they ai’e very rudimen¬ 
tary indeed, and perhaps for that reason make their appearance late. 


(Unnp. {Colohopsls) (tbiUtus Forel ntv. etiolatiis Wheeler. 

The Ccnnpouotus ciioMiis are found in the Cynipid galls on the 
live oak. The queen is very seldom found; in neai’ly every nest 
examined larvae and eggs are present, liowever. The worker form 
is 1‘epresented by soldiers, or large headed Avorkers, and by small 
workei’S. It Avas thought that here as in the Pachyrondyla hc(rpca\ 
the large Avorkers could function as queens, but the ovaries are not 
Avell develoi)ed and have only one tul)ule to a side. The queen 
dissected had six tubules on one side and seven on the other. Avitli 
from six to eight eggs in each tubule. 

In the soldier there Avas only one tubule to a side, as Avas stated, 
and usually there aa^s only one egg to a tubule; sometimes, hoAA^CA^er. 
there AA^ei’e tAvo. No receptaculum Avas i)resent in the ovaries of 
the soldier. 

The same number of tubules occur in the small Avorker, that is. 
one on each side; but they are in a more developed state, there 
being usually \\\o, sometimes even three eggs to a tubule. 

The first feAV specimens dissected i)Ossessed a bilobed organ. 
Avhich looked, as far as its position Avas concerned, as if it Avere the 
receptaculum seminis; this Avas doubtful. hoAvever, on account 
of its large size, it being much larger than the oAmry. HoAveA^er, an 
examination of thirty specimens shoAA^ed it to be the accessory gland 
on the anal gland, very similar to that descri])ed by Forei. in con¬ 
nection Avith the anal gland in Formica ruflharhis AVOrker. It is 
situated betAveen the anal gland and the oAmry and is joined to the 
formei* near its base; the vagina ends anteriorl}^ to its opening. 

The soldiers as far as could be determined on alcoholic specimens, 
did not possess this gland. 
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(\ik\ijionotns mtfr<jin((tns Lath. 

Another ant wliich oeooiirs abnndantk around Austin, living- 
in tlie Holsaspis aalls on the live oak. is a variety of Camponoins 
mari/iuatHs. ddie ([weeu is always present in the nest and so a high 


(levelo[)nient of the ovaries ol the 
worker was not exi)eeted. 'fhe qtteen 
had twelve tubules on each side, (deveii 
nun long, and very slender; in fact they 
are very much longer than the abdomen 
of tiie queen and are therefore folded 
upon themselves. There are about 
thirty eggs in each tubule (Fig. Xa). 

The soldiers have not nearly so 
many tubules: the highest being three 
on one side, four on the other, the 
lowest number being one on each side. 
Some had two on each side. Well 
developed ovaries were present in one 
of the ovaries, others had no eggs 
whatever. Xo recei)taculnm was pre¬ 
sent (Fig. Xb). 

The macroergates had only one 
tubule on each side: in some of the 
workers the ovaries contained as many 
as five and six eggs on each side, 
most ef them had two and three eggs 
to a tubule. 

The microergates had one tubule 
to each side, in all cases excei>t one 
where there were two very short 
Miles MU one sid(* and one of ordinary 
length on the other (Fig. X c). 

All the workers of tin* ('(im})0)iotus 
n)niyi)uitHs seemed to possess tln^ bi- 
lobed gland in connection with the 
anal gland a> in the Colopohsis. It 
however. 



Fig. X. 

('omponotus )}iarii}}iatnH Lath. rar. 

;i Ovary of (pieeii. showing the va¬ 
gina, recertaculum and tlie tnbnles 
(»f one side; b Ovary of .s(ddier; 
e Ovary*of worker. 

was not fouiid in tlie queen. 
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CajuponotKs fin}ndes v((r. festinatHs Buckley. 

This si>ecies of Camponoins is very abundant in the vicinity of 
Austin, and is very consi)iciuiis on account of its large size and briglit 
yellow color. The queen is of frequent occurrence and a ditTerentiatioii 
of the rei)roductive organs of the females forms was expected. The 
queen has between fifteen and eighteen tubules on each side of the 
ovary, the tubules are long and slender, and contain fifteen to twenty 
eggs each. The ovaries of this ant resemble those of C. maroinatus 
very much, the only difference noticeable being a small increase in 
the size of the tubules. The typical rece])taculum seminis 
was present. 

The soldiers have not so many tubules as the queen but their 
ovaries are well developed and each tubule contains several eggs, 
some of which in every case were mature. The tubules being fewer 
in number could be counted readily. The variations were so great 
that they are given in the following table: 


Form No, of Ovaries ’ No. of Tubules 


Soldier 


3 and 3 
9 9 


4 

0 

4 

4 



1 

1 


No receptaculum seminis was present (Fig. Oa). 

The workers showed a greater reduction in the number of tubules, 
the highest number reached being two on one side and one on the 
othei’: onlj" two specimens showed this condition, while thirty possessed 
a single tubule on each side, which, however, were well developed 
and contained normal and mature eggs. Among these thirty-tAVO 
ovaries two specimens Avere found Avith the i*eceptaculum situated 
in the usual position on the A^agina between the tubules (Fig. Ob). 
Nine specimens exhibited a very peculiar structure; on one tubule 
was situated a sac like structure, Avhich had it occupied the usual 
])Osition on the A^agina would immediatel}^ have been recognized as 
the recep taculum seminis. but owing to its abnormal position 
its function is not certain (Fig. Oc). 
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It is oitlier tlic receiitaciiliiin or a viulinieiitary eg? tubule. 
However, it.s liuge size aiul .splierieal simile makes tlie latter tloubt- 
liil. ami as sections slioweil it to be a splierical sac with epitlielial 
walls, containing notbing .so far as could be determined witli ordinary 
methods, and since in some sjieciniens it empties into the tnbule 
very near to the tine vagina, it is believed to lie the recepta- 
culum seininis. In some ovaries it is attaclied to the outer side 
of the tubule, in others to the inner side. Jf this organ is the re- 
ceptaculum it must be that the eggs from one tubule only are ferti¬ 
lized, those of the other tnbule jmssing out unfertilized. 

The accessory gland was present in all the forms dissected, 
(Itteen, soldiers and worker.-^. 



Fig.0. Camponoim fnmuJes 
v(i)\ Buckley. 

a Ovary of soldier; b Ovary 
of worker, possessing a typi¬ 
cal receptaculiim; c Ovary 
of worker with receptacnlnin 
oil one tubule; d Ovary of 
worker. 


Fig. V. Camponotiis inacu- 
hitns .McCook rco*. mnm- 
hcdiins Buckley. Ovary of 
queen, showing the vagina, 
receptaculum and the tubules 
of one side. 



Fig. 0. 


Fii> 


F. 


(UnnjfOnotHs aurrufatus ]\I(’ Cook r(n\ sansfthetnuts Bccklky. 

Tlie (iueen ot‘ (\ marntafus sroiffdhrfoms possesses six or seven 
tubules to a side usually; one specimen, however, had seventeen 
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tubules to each side. The recei)taculum is present in the usual 
position (Fig. P). 

The worker phase here is represented by soldiers, macroergates 
and inicroergates. The soldier has only one tubule to a side, with 
one egg, or at most two, to a tubule. The accessoiy gland is present 
here also, situated between the ovary and the anal gland. 

The macro- and micro-ergates also have only one tubule to a 
side, and one egg in eacli. The accessory gland is i)resent in 
both forms. 


Pof/oitoinf/rniex harhutus Smith var. }noltfaclens Buckley. 

Although the nest of this ant is so abundant and although the 
young queens may be obtained in great numbers during the marriage 
flight, it is very difficult to obtain a queen tliat has presided over 
a colony, as the nests are so large and the queen located at such 
a depth in the immense nest. However, one of these queens, which 
had been at the head of a very large colony, was obtained this 
spring. 

The ovaries of this queen were large and well developed, 
l) 0 ssessing from twenty-five to thirty tubules to a side, witli about 

fifteen eggs in each tubule. The ovary 
resembled very mucli that of (7. mam- 
latus sansahcanns with the exception 
of the increase in the number of tubules. 
The r e c e p t a c u 1 u m s e m i ii i s was 
large and bilobed; the ovary was 
3.2 mm long. 

Tlie workers showed a great' re¬ 
duction in tlie number of tubules, the 
highest number reached being seven 
on one side; usually the number is 

a and b Ovaries of workers, pos- less. AltllOUgll the workers dissected 
sessmg a typical receptacnlnm , . ^ i 

seiuinis. showed 110 external dinerences, sixteen 

ovaries possessed the receptaculum 
seminis, while nineteen did not. The receptaculum of the workers 
did not show the bilobed structure, but was a simple spherical sac 
(Fig. Qa and bj. 

The following table (page 323) gives the variation in the number 
of tubules in the workers. 



Fig. Q. 

Pogonomyrniex barbatus Smith 
var. molifaciens Buckley. 
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Form Xo. 

of Ovaries 

Xo. of Tubule.'^ 

Wtirker with 

1 

C and 3 

receptacu- 

2 

4 4 

Inni 

I 

4 ,, 3 


1 

3 3 


(i 

3 „ 2 


4 

2 .. 1 

Worker 

1 

7 „ 3 


3 

3 ,. 3 


7 

H 


1 

3 „ 1 


o 

2 


2 

•2 1 


Suinninry. 

1. Tlie (queens and workers Lcptogenjjs eJo}Hjatu f^rcKi.Ev differ 
veiT little in external anatomy. Two t 3 ^i)es of ovaries wei’e found 
iu the ([iieens dissected; the one had long*, slender tubules, two on 
each side, about tifteen eggs in each; the other had short tubules, 
varying from two to three on each side, with only two or three 
eggs in each. The typical receptaculum seminis was present 
in both types. The workei's possessed two or thi-ee tubules on each 
side. One woi*ker. showing no difference in external structure, 
possessed the typical receptaculum seminis! 

2. Tlu‘ (pieens and woi’kers of Farlnjromhjla harpa.c Fauu., also 
differ little in exteinal anatomy. The queen is seldom found in the 
commonly occurring nests, but i)upae and larvae are usually found. 
The ovaries of the queen had from five to seven tubules on each 
side and the tyincal receptaculum seminis. Seven specimens 
out of thirty-seven workers ]assessed a receptaculum. The ovaries 
of the receptacnlate workers had longer tubules and therefore more 
eggs in each than those of the ordinary worker. The tubules in 
the workers vaiied fiom two to nine on each side; the}^ were well 
developed and contained mature eggs. 

3. The queens and workers of Odcwtowdclms chtnis! Hog., also 
are very similar in external anatomy. The ovaries of the iiueen, 
possessing five tubules on each side, were well develoi)ed; the re- 
cej)taculum seminis had attached to it, by a slender tube, a 
tri-lobed organ, ai)pai*ently a gland. Ten receptacnlate woi*kers 
possessed this gland also; the ovaries had well developed tubules, 
varing in number from thi*ee to eight on each side. The ovaries ot 




.Mau(;aret Holliday, 


■m 


ordinary workers also were well develo])ed and contained mature 
the tubules varied from two to ei^dit on eacli side. 

4. fj‘pf()fJiO)y(.r vmcrsoni A\4rEKLEK presents eleven different types 
of female individuals, distinguished by external anatomy: queen, 
microgyne, ergatoid female, tri-ocellate large scutellate form, tri- 
ocellate small scutellate form, tri-ocellate escutellate form, bi-ocellate 
large scutellate, bi-ocellate small scutellate, bi-ocellate escutellate, 
uni-ocellate large and small scutellate forms, uni-ocellate escutellate 
form, macroergate and microergate. All eleven types possessed well 
develoi)ed ovaries, containing mature eggs; they had from two to 
four tubules on a side; the number of eggs in each tubule varied 
both on the two sides of the same ovarv and in the ovaries of 
different individuals of the same type, as also in those of different 
tyjms. All the specimens dissected had better develo])ed ovaries 
than the queen. Eveiy individual dissected, except two, possessed 
the I'eceptaculurn seminisi 

o. In Leptofhorux l(nujispi)wsns liocn, L. cnrvkpi}iosHS ^Iayu, L. 
ohiitraior Wueelek and L. vaudilcnsis l^iiov., the sexual phases are 
represented by males, queens, macro- and micro-ergates. No ergatoid 
females were found in these species. Among L. cmHalcdsis one tri-, 
one bi-, and one uni-ocellate worker were present. The (lueens and 
workers showed a difference in external structure. The ovaries of 
the workers possessed a single tubule on each side. No recepta- 
culum Semin is was present! 

6 . Ergatoid females of Po)nra opnciceps Mayk, Poncra roarcfafa 
rar, peunsjjJvauica Buckley and Crcmasfogaster muuifmimu Mayr 
were found. Two ergatoids of P. opariccps differed from the worker 
in the size of the eyes, which ai'e largei*, and in the structni'e of 
the thorax, where fusion had not progressed so far as in the worker. 
No ocelli wei'e present in these ergatogynic forms! roarrfaia 
jwnnsjjtvamra had eigatoid forms differing from the queen in the 
structure of the thorax only; fusion had taken place in the thorax 
of the ergatoids. Three eigatoids of C. miaufissima were distinguished 
from the queen by the sim])lification of thoracic structure. The 
ovaries of the ergatoid females had one tubule to a side and com 
tained no eggs. No receptacailum was ])resent! The queen had two 
tubules on each side and contained mature eggs. 

7. dffiree microg^mes of F. jHiUide-fatva viiklivenfris Eimeuy occurred 
in a single nest. Thej^ differed from the (lueen by a slight variation 
in thoracic structure; fusion had taked place in the metathoracic 
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region. Tlie inicrogynes liad returned in coloring to that of the 
typical schaufiis.^i ]\lAYn. 

8. Two pseudogynes of C. maculaius viciuus var. Emery 

approaching the soldier in size, differed from each other in color; 
the one having the coloring of the worker, the other was almost 
black; and in thoracic structure, simplification having progressed 
further in the one than in the other. 

9 . A very peculiar specimen of Cryptocerus aztccus Forel was 
collected in Mexico: it is exactly like the soldier in every respect 
except that it possessed rudimentary anterior wings; no traces even 
of posterior sutures existed, however. 

10. Another case of atavism was shown by a microgyne of 
Pheidolc ceres Wheeler, which was light yellow in color while the 
(pieen, soldiers and workers were dark brown. The microgyne showed 
a simplification in thoracic structure also. 

11. Some Doryline and Camponotine ants were studied to de¬ 
termine if specialization has taken place in the reproductive organs 
corresponding to the differentiation of external structure. 

12. The queen of Eciion schmitii E.aiery possessed a very highly 
specialized ovar 3 \ There were about three hundred tubules on each 
side, which emptied into a slender oviduct, extending the entire length 
of the ovaiy. The receptaculum seminis was very large, pro¬ 
bably an adaptation to the great number of eggs to be fertilized. 
So ovaries were found in any of the workers. 

18. The sexual phases of C\ {Cohhopsis) ahdiius Forel var. 
iiolafa Wheeler are represented by males, queens and workers, 
riie queen is seldom found; the one queen obtained had well 
leveloped ovaries, six and seven tubules on each side. The ovaries 
‘f the soldiers were not well developed, possessing onl}" one tubule 
0 a side, as was also the case witli the workers; these ovaries did 
ot possess the recei)taculum. A bilobed accessory gland 
ccurred on the anal gland. 

14. (\ maryimdHs Latk. also showed a very high differentiation 
etween the sexual forms. The queen had veiy long, slender tubules? 
■velve to each side, about thirty eggs in each. The soldiers had 
’om one to four on each side. The macro- and micro-eigates had 
ily one tubule on each side, containing mature well developed eggs. 
:>wever. No receptaculum was present except in the queen. The 
orkers of this si)ecies also possessed the bilobed accessory anal gland. 

15. The Camponoins fumidns var. festiuata Bltckley queens pos- 
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sessed fi’om fifteen to eighteen tubules on each side, witli fifteen to * 
twent}" eggs each. The soldiers had well developed ovaries, tubules I 
varving from one to seven on each side. The workers had from one ! 
to two tubules, usually just one, on each side. No receptaculum I 
was found among the soldiers. Out of thirt 3 "-two workers dis- j 
sected two had the receptaculum situated on one of the tubules, I 
sometimes on the inner, sometimes on the outer, surface. The ac- I 
cessory anal gland was pi^esent in the queen, soldiers and workers.' ; 

16. C. maculahis sansaheamis Buckley queens had from six to I 

seven tubules usually; one had seventeen, on each side. The soldiers [ 
and workers had only one tubule to a side, one egg in each usually. | 
The accessory anal gland was present also in this species. { 

17. In Pogonomyrmex harhatus Smith var. moJifaciens Buckley i 

the queen had large and well developed ovaries, possessing from | 
twenty five to thirty tubules on each side, fifteen eggs in each. i| 
The receptaculum of the queen was a large bilobed organ. The ij 
worker showed a reduction in the number of tubules; the number : 
varied from one to seven tubules on each side, the usual number. ‘ 
however, was two or three. Sixteen workers possessed the re cep- j i 
taculum seminis, while nineteen did not. The receptaculum of .| J 
the workers was not bilobed, but was a simple spherical sac. i 

18. The results of this investigation are in conformity with some j 

of the prevalent ideas concerning the relative sexual conditions of I I 
the queens and workers of ants, but a variance with others. The I 
workers of all species of ants cannot correctly be considered as I 
sterile females, nor can the ovaries of workers be looked upon as I 
rudimentary organs. While the ovaries of most of the species I 
investigated do show a reduction in the number of tubules, they are I 
not rudimentary, since morphologically and histologically they are I 
capable of producing and do produce eggs. I 

It has been held by some that the intermediate conditions of I 
fertilit}^ are induced b}^ changes in social conditions, but the facts I 
before us hardly warrant such a belief. It is true that Leptothorax I 
emcrsoni^ the ant which exhibits the greatest number of intermediate I 
forms, virtually occupies the position of a parasite, but in contrast ■ 
to this is the Pogonomyrmex barhatus possessing the receptaculum I 
seminis in almost half of the workers dissected. Moreover the ■ 
representative species of the Ponerinae studied are never parasitic ■ 
and yet here too the receptaculum seminis occurs. A phylo- ■ 
genetic explanation seems to be the better one. I 
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If Adlkkzs statement is tiue, that tlie piesence of tlte reco])- 
t a c ii 1 u m s e m i 11 i s indicates tlie capacity of performing tlie function 
of queen, tlien tliei'o is no pliysiological reason wiiy those workers 
possessing the receptaciilum should not liave the power of pei'- 
forniing tlie function of tlie sexual female, and it is believed that 
they do. His statement that the i*eceptaculum seminis denotes 
the true ([ueen of the colony is not borin^ out by the conditions 
existing in some of the ants investigated. "Jdie conditions existing 
in Lcpioihordx nnersoui alone renders the last statement worthless as 
a genei-al law. The condition in these ants, taken in connection 
with the conditions prevailing in the other sjiecies, shows that in 
general the presence of the receptaciilum seminis is not 
peciiliai* to the queen ant and therefore cannot be used as a per¬ 
fectly reliable means of distinguishing the queen from the workers, 
but must be taken in connection with all the other characteristic 
structures. 

In conclusion I desire to express my graditude to Dr. AVm. 
M. 'WiiEELEH, under whose direction and inspiration this work has 
been done, for much of the material used, and for the many kind 
and helpful suggestions made. 

Austin. Texas, June 1, 1902. 
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